Clinical relevance of thyroid dysfunction in human haematopoiesis: biochemical and molecular studies.
Abnormalities in haematological parameters have been noted in patients with thyroid diseases. Nevertheless, the exact mechanism of thyroid hormones' (THs) action on human haematopoiesis is still not entirely clear. The influence of THs through TH receptors (TRalpha-1 and TRbeta-1) on haematopoiesis in patients with hypo- and hyperthyroidism was analysed. TR gene expression at the mRNA and protein levels in human CD34(+)-enriched haematopoietic progenitor cells (HPCs) obtained from the peripheral blood of patients with thyroid disorders and healthy volunteers was analysed. The cell populations were also investigated for clonogenic growth of granulocyte macrophage-colony forming units and erythrocyte-burst forming units (BFU-E). The level of apoptosis was determined by annexin V/propidium iodide staining and quantitative RT-PCR. The studies revealed that hypo- and hyperthyroidism modify TR gene expression in HPCs in vivo. TH deficiency resulted in a decrease in total blood counts and clonogenic potential of BFU-E. In contrast, hyperthyroid patients presented increased clonogenic growth and BFU-E number and significantly higher expressions of cell cycle-regulating genes such as those for PCNA and cyclin D1. Finally, an increase in the frequency of apoptotic CD34(+)-enriched HPCs in hypo- and hyperthyroidism with a modulation of apoptosis-related genes was detected. The following conclusions were derived: i) TR expression in human haematopoietic cells depends on TH status, ii) both hypo- and hyperthyroidism significantly influence clonogenicity and induce apoptosis in CD34(+)-enriched HPCs and iii) the molecular mechanism by which THs influence haematopoiesis might provide a basis for designing novel therapeutic interventions in thyroid diseases.